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Prior to addressing the rejections based on the prior art, Applicant would like 
to first discuss various statements made by the Examiner in the last Official Action in 
order to clarify the record. More specifically, the Examiner "contends that the 
specification is silent with respect to M-tropic strains, as well as the fact that "the 
arguments filed in the last response were not commensurate in scope with the claims 
as instantly recited." 

The Applicant respectfully disagrees with the above conclusions of the 
Examiner for the following reasons. 

Applicant submits that it is well known in the art that M-Tropic HIV strains 
means macrophage-tropic strains. See, for instance, Annex I wherein macrophage- 
tropic and M-tropic are used interchangeably. 

Moreover, it is clearly explained in the translation in Annex 2 that at the early 
onset of contamination of HIV, the virus has more particularly a tropism for 
macrophages and due to this tropism, the virus infects in a privileged manner 
monocytes and macrophage cells. 

It should be recalled at this point that monocytes are cell precursors of 
macrophages and monocytes become macrophages in tissues. Therefore M-Tropic 
strains of HIV are those strains that are derived from the monocyte/macrophage 
lineage (See, Annex 3). 

The Examiner's contention that the specification is silent with respect to M- 
Tropic strains is unfounded. The specification at least at the paragraph bridging 
pages 1 and 2 states the following: 

Furthermore, the inhibition of a virus-producing infection in the 
monocytes appears to be linked to a large extent to the inhibition of the 
monocytic proliferation, which suggests that the replication of the virus 
depends on a preliminary obligatory stage of high proliferation of the 
monocyte cell. Thus, the proliferation of this population rs thought to be 
an obligatory passage for the manifestation of the infectious HIV 
character. Thus, the hypothesis has been formulated that substances 
capable of inhibiting monocyte replication might also inhibit the 
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replication of HIV (J. Clinical Investigation, Vol. 89, pages 1154-1160. 
1992). 

The above paragraph, set forth in the background of the present specification, 
clearly introduces what the inventor has later proven and described in the rest of the 
specification; i.e., that complete inhibition of the replication of HIV in primary cultures 
of human monocytes is achieved with various muramyl peptides. 

Indeed, at least page 6 of the specification at lines 28 to 38, it is explained that 
In Example 2 primary cultures of human monocytes were collected from healthy 
volunteers and that these cultures were infected "on day 0 with an HIV source 
(HTLV-m Ba-L) which exhibits a tropism for the monocytes." Different concentrations 
of the muramyl peptides were added at various time frames and HIV replication was 
measured. Table 2 shows the results achieved. 

Thus the specification clearly describes inhibition of HIV in primary cultures of 
monocytes which are M-Tropic HIV strains. 

Moreover many of the claims recite that the effective amount of the muramyl 
peptide is "an amount that is capable of causing 100% inhibition of the replication of 
the retroviruses in primary cultures of monocytes of the host." Thus, Applicant 
submits that many of the claims are commensurate in scope with the argument. 

Furthermore, the specification does not teach the use of T-Tropic HIV strains 
which are lymphocyte tropic strains. Hence, the person skilled in the art would 
realize that the invention pertains to M-Tropic strains both as claimed and as 
described, 

Finally the Examiner further contends that since treatment may be needed at 
any stage of HIV-1 infection that it is not beneficial to find drugs that target the earty 
stage of HIV-1 infection. Applicant totally disagrees with the Examiner's reasoning. 
Indeed, if HIV-1 was targeted at an early stage when the patient is asymptomatic 
there would be no need to diagnose and treat those patients that are symptomatic 
which have various disorders associated with AIDS such as Kaposi's sarcoma, 
Pneumocystis carinii, cytomegalovirus, Candida albicans, Mycobacterium avium 
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intracellular and the like, to mention a few. Thus, the costs for diagnosis and 
medical treatment required after a patient has symptomatic AIDS is considerable. 
Targeting the patient when asymptomatic clearly would reduce medical costs. 

Turning now to the Official Action, Claims 14 to 21, 25, 26, 28 to 30 and 34 
have been rejected under 35 U.S.C. § 102(b) as being anticipated by Schreck et al. 
This rejection is respectfully traversed. 

Schreck et al describe various muramyl peptides that were tested for NF-kB 
activity for possible use as adjuvants in AIDS vaccines. Basically the experiments set 
forth in Schreck et al display the possibility of using an adjuvant which would not 
stimulate NF-kB activity, since, as pointed out at page 188, first column under 
"Introduction": 

(1) In monocytic cell lines bearing HIV-1 provirus, viral production is 
stimulated by agents that induce activation of NF-kB. 

(2) The possibility that NF-kB may even be responsible for maintaining HfV- 
1 replication. 

(3) Thus, in view of (1) and (2) one should avoid the use of adjuvant 
components in an AIDS vaccine that should be administered 
prophylactically at a population level or therapeutically to a seropositive 
individual that stimulate NF-kB. 

More specifically, in the materials and methods section of Schreck et al it is 
clear that there is no use of HIV-1 infected cells in the experiments. In the reagents 
section, various muramyl peptides, as well as other reagents were disclosed. The 
cells lines that were used were non-HIV infected human Jarkat T cells, non-HIV 
Infected human monocyte-macrophage cell lines and the non-HIV Infected mouse 
pre-B cell line 70Z/3.12 (ATCC No. TIB 158), as well as various growth mediums. 

In contrast in the present specification in the Examples, HIV-infected primary 
cultures of monocytes are used to test the inhibitory action of the muramyl peptides. 

Thus, there is no suggestion nor any scientific evidence presented in Schreck et 
a! that the various muramyl peptides disclosed therein can inhibit the replication of 
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acquired immunodeficiency viruses by administering an amount effective that is 
capable of causing 100% inhibition of said retroviruses in primary cultures of 
monocytes of the host. 

Schreck et al never demonstrated that muramyl peptides had the capacity to 
inhibit NF-kB activation which might have led the skilled artisan to believe that the 
muramyl peptides may suppress viral replication in infected cells. Thus, there is no 
Indication in Schreck et al that muramyl peptides alone can inhibit HIV replication or 
Inhibit cellular pathways such as NF-kB activation that the skilled person might 
ascertain as possibly leading to viral suppression. 

Moreover, it also appears that the Examiner relies on a nonexperimentally 
demonstrated sole statement in Scheck et al that "muramyl peptides are among 
candidate adjuvants that can be used in experimental AIDS vaccfnes" in 
maintaining this rejection. 

But an adjuvant used in the context with a vaccine is only a nonspecific generic 
stimulator of the immune response added to a vaccine to improve the immune 
response so that less vaccine is needed. The antigen(s) in the vaccine generate(s) 
the needed antibody response. 

Indeed, the one skilled in the art would appreciate that an adjuvant is a 
substance which assists to hasten or increase the action of a principal ingredient. 
This definition is clearly set forth in Annex 4, which specifically states the following: 

adjuvant 1. That which assists, esp. a drug added to a prescription 
to hasten or increase the action of a principal ingredient (emphasis 
added). 

Therefore an adjuvant, by definition and appreciated by those skilled in the art, is 
never a principal ingredient. 

Applicant submits that the use of the true definitions of the claims in the 
present response compared to the teachings of the prior art is not merely an 
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argument based on semantics. Rather, the skilled artisan is quite aware of the 
scientific purpose of an adjuvant used in conjunction with a vaccine. 

A vaccine requires the use of the relevant protective antigen(s) to evoke an 
antibody response such that active immunological prophylaxis is achieved (see, 
Annex 5). In a vaccine the antigen(s) is the principal ingredient, even when used with 
an adjuvant, In the case of an AIDS vaccine, the protective HlV-1 antigens are 
required. However, none of these antigen(s) are described or even suggested in 
Schreck et al. Therefore Schreck et al do not teach anything about inhibiting HIV-1 
using muramyl peptides. 

Thus, the Examiner's conclusion that the presently claimed invention reciting a 
process to inhibit the replication of acquired immunodeficiency retroviruses by the 
claimed muramyl peptides wherein 100% inhibition is achieved in primary cultures of 
monocytes of the host is anticipated by Schreck et al cannot be maintained. 

Therefore, in view of the above, withdrawal of this rejection is respectfully 
requested. 

Claims 14 to 21, 25, 26, 28 to 30 and 34 have been rejected under 35 U.S.C. 
§ 102(b) as being anticipated by Masihi et al. This rejection is respectfully traversed. 

It should be clear on the record that the teachings that MDP (muramyl 
dipeptide) inhibits immunodeficiency virus in vitro as described by Masihi et al, does 
not encompass any of the claims of the present invention. The claims of the present 
invention do not recite or include MDP as a compound. This is evidenced in Annex 6 
wherein, when compared to the presently claimed formula, R1 = NH 2 and R2=OH for 
MDP. In contrast in the presently claimed invention R1=0(CH2)x where x=1 ,2,3, or 4 
and R2=an amino or 0(CH2)xH. Therefore MDP is not being claimed. 

Indeed, Masihi et al teach a weak inhibition of T-Tropic HIV strains in various 
cell lines such as U937, H9 and KE37/1 with MDP. This is apparent under the 
Discussion section at page 395. Furthermore, it is clear that Masihi et al disclose that 
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the effect of MDP on normal human monocytes infected with HIV have not been 
tested (See, page 397. first full paragraph, last sentence). 

It appears that the Examiner has neglected the teachings of Masihi et al as a 
whole in rendering this rejection and relies only through hindsight on one passage of 
Masihi et a I that states the following: 

A nonpyrogenic butyl ester analog of MDP, murabutide has been used 
as an adjuvant in human clinical trials. 

As stated above, an adjuvant is a substance added to a vaccine to improve 
the Immune response so that less vaccine is needed. Antigen(s) are the principal 
ingredients of a vaccine. Without antigen(s) the vaccine will not produce the required 
antibodies needed for immunological prophylaxis. 

Indeed, in the results section of Masihi et al MDP that was used to inhibit T- 
Tropic HIV replication in cell lines was never mentioned as an adjuvant or having 
adjuvant activity. Rather, MDP was mentioned alone in its modulation of T-Tropic 
HIV strains; i.e., as the principal ingredient. 

The Examiner purports that an adjuvant is a principal ingredient, which means 
"nothing more than a most important element." However, as demonstrated above, an 
adjuvant is not a principal ingredient as confirmed in Annex 4. Moreover, a person 
skilled in the art would realize that the term "principal ingredient" does not refer to the 
quantity of substance in a drug, but that ingredient which is the most active 
substance. In a vaccine, administered with an adjuvant, the principal ingredient is the 
antigen(s). Without the antigen(s) there would be no immunological prophylaxis and 
hence the drug would not work. 

Since Masihi et al is silent with teaching muramyl peptides that are currently 
claimed as inhibiting HIV in primary cultures of monocytes, it cannot be said that this 
reference anticipates the claimed invention. 
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Thus, in view of the above, withdrawal of this rejection is respectfully 
requested. 

Claims 14 to 21, 25, 26, 28 to 30 and 34 have been rejected under 35 U.S.C. 
§ 103 (a) as being unpatentable over by Masihi et al. This rejection is respectfully 
traversed. 

Masihi et al was discussed in detail above with respect to novelty and the 
same arguments are incorporated herein by reference. As set forth above this 
re f erence discloses MDP as the principal ingredient to inhibit T-Tropic HIV-1 
replication in cell lines. There is no suggestion in Masihi et al to use different 
muramyl peptides in a process to inhibit HIV-1 in M-Tropic strains ; i.e., primary 
cultures of monocytes. 

Furthermore, as explained above, an adjuvant is not a principal ingredient 
(See, Annex 4). 

Moreover, it has been well known since over a decade that M-Tropic and T- 
Tropic strains use different pathways to infect cells and that T-Tropic strains cannot 
infect macrophages. It is also known that molecules which inhibit infection with T- 
Tropic strains do not necessarily inhibit infection with M-Tropic strains of HIV-1. More 
importantly, the various steps involved in the in the establishment of infection and in 
the completion of the virus life cycle are known to be different between macrophages, 
T lymphocytes and cell lines. All this has been substantiated by the findings that M- 
Tropic HIV-1 strains use a coreceptor on macrophages that is different from the 
coreceptor used by T-Tropic strains to infect cell lines. Thus, the teachings of Masihi 
et al only demonstrate that MDP can weakly reduce T-Tropic HIV replication in cell 
lines. These results do not encourage, but would have discouraged, a skilled artisan 
to predict that other muramyl peptides such as Murabutide will have the capacity to 
inhibit up to 100% the replication of M-Tropic HIV strains in primary 
monocyte/macrophage cells. Therefore, the findings and the claims of the present 
invention could not have been predicted, let alone obvious, from the reported results 
of Masihi et al. 

s 
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Finally, it should be noted that in the present application 100% inhibition of 
human immunodeficiency virus was obtained using primary cultures of monocytes. 
In contrast in Masihi et al only 47% inhibition was achieved using T-Tropic cell lines. 
Thus it is still an unexpected result that total inhibition was achieved using the 
claimed muramyl peptides, while the prior art taught that only 47% could be achieved 
In the strains used. 

Thus, in view of the above, withdrawal of this rejection is respectfully 
requested. 

From the foregoing, favorable action in the form of a Notice of Allowance is 
respectfully requested and such action is earnestly solicited. 



9 




i w.-u in tne present application, mo Examine: ; s : --.--f. •• •: : 

i .Mjuost.ed no contact MaryAnne Armstrong, Rh.D. { Roq . No. , <, o 

' he telephone number of the undersigned below, to conduct a 

• present application. 

: espect f u L j y petition (s) for a three (3) month extension . - i tin; 
to: filing a reply in connection with the present application, c.n 
: no required fee of $4 4 5.00 is attached hereto. 

it necessary, the Commissioner is hereby authorised ix - "h is 

• :o;;: i.Mii, and future replies, to charge payment or erooic an 
eo a payment to Deposit Account No. 02-244 8 for any additional : ee 

retjuired under 37 C.F.R. §§ 1.16 or 1.17; particularly, ext.'" -no . c . 
'. ime lees. 

Respectfully submitted, 

BIRCH, STEWART, KOLASCH ■< HIR f ..'!i , id... 

B y -r Op m pLX^bj^ 6yj ^Oo t /Q OGft) 



1 0 



Heaithiiate - Document 



il*°'"' , " ,, '" Mror,h ANNEX 



MeSH Heading (Major) 

HIV-1 *PH; RANTES|*PH; Troplsml'; Virus Repllcatlon|*PH 
MoSH Heading 

Down-Regulation (Physiology), Human; Macrophage 
Inflammatory Proteins|PH; Receptors, CCR5|GE; Virus 
Inhibitors 



Publication Type 

MEETING ABSTRACTS 
Country of Publication 

UNITED STATES 



Record 2 from database: AIDSLINE 
^K)rdor full text for this document 



Title . . 

Expression of CD4 and chemokine receptors in human brain 
ceils: astrocyte entry by HIV-1 T and M tropic strains is 
blocked by SDF-1 and RANTES. 

Author 

Taouflk Y; Boutet A; Lannuzel A; Salim H; Azzarone B; 
Dussaix E; Vincent JD; Tardieu M; Delfralssy JF 
Address 

Laboratolres Virus, Neurones et Immunite, France. 

Cortf Retroviruses Opportunistic Infect, 1998 Feb, 5th:, 163 
(abstract no. 448) 
Abstract 

HIV-1 entry into target cells requires at least two key 
molecules at the cell surface, namely the CD4 receptor and 
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in the central nervous system and the mechanisms of viral 
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Factors that Determine th Cellular Tropisms of HIV 



At the beginning of the natural history of the illness the virus has a tropism for 
macrophages that predominates in the blood while gradually as the illness 
progresses it is the lymphocyte tropism that predominates. Likewise the viral 
organism isolated in patients at the beginning of the illness have a NSI phenotype in 
cell cultre (non-synctia inducible which means non-inducer of syncitium) for in vitro 
Investigations. The isolated virus in advanced stages of the illness have preferably 
more of the phenotype SI (SI: synctia-inducible which means inducer of syncitium) 
(see below). Also the term macrophage tropism is frequently used for designating 
the expression of the phenotype NSI and the term Lymphocyte T tropic to designate 
the phenotypy SI. The passage in an infected individual that has a predominant of 
organisms having macrophage tropic/NSI to the predominance of organisms 
lymphocyte tropic/SI ( that does not imply the transitory presenece of the 
conconmitant virsu expressing the two phenotypes) marks a rupture in the 
progression of the illness, with, as a consequence, a dimunition very rapidly of a 
number of lymphocytes T CD4+-. 

At the moment of contamination, the virus that infects has more particularly a 
tropism for macrophages. Neverthelesss, since the majority of studies that have 
been performed in male homosexuals infected during anal sex, this information is a 
bit biased by the nature of the particular mode of transmission. The viral organisms 
macrophage tropic infect in a privileged manner are the monocytes-macrophages 
and the microglial cells in the brain. 
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"Long ago It became evident that the key to every biological problem must 
Anally be sought In the cell, for every Jiving organism is, or at sometime has 
been, a cell." 

Edmund B. Wiison 
The Call in Development and Heredity 
3rd edition, 1325, Macniillan, Inc. 
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The photograph in of a mown fibroblast that had been uunafonncd 
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particular cell was atalnod for SV40 large T antigen Irwfl and 
fluorescein -phalloidin (green), which specifically stains F actin. 
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U24 Differentiated Cells and the Ma intonation uf Tissues 




btrlwccn several alternative lines of differentiation. This choice might be made I'itfure the diHerem classes 

at random, or it might, for example, be controlled by iht! environment of the ' ci-II.n thai derive liom the 
Stem cells. Though there has been much debate, the' problem of what governs hematopoietic stem . ell 

the choice is slid not resolved. 



Tht; Number of Specialized Blood Cells Is Amplified 
by Divisions Thai Follow Commitment 27 

Once a cell has differentiated ay an erythrocyte or a granulocyte or some other 
type of blood cell, there is no going back: the state of differentiation rs not 
reversible. Therefore, .it some stage in their development, the progeny ol the 
pluripotent stem cell must become irreversibly committed or determined for 
a particular line of differentiation. At what stage dot's this commitment occur'' 
It is clear from simple microscopic examination of the bone marrow that it 
happens well before the final division in which the mature differentiated cell 
is formed: one can recognize specialised precursor cells that already show 
signs of having begun differentiation but ar e still preliferatmg. It thus appears 
that commitment to n particular line of differentiation is followed by a scr ies 
of cell divisions that amplify the number of cells of a gi\en specialized type 
In this way, u very small numner of pluripotent stein cells serve to generate 
very large number's of differentiated blood cells. Furthermore, il turns out that 
the amplifying divisions are subject to important controls that regulate the 
production of each type of blood cell according to need. Such controls arc 
especially well documented for the cell lineage committed to erythrocyte for- 
mation. 
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Frtfiiro l(t~31 Scanning election 
mlcrosr-aph ol mammalian blood cells 
in a small blood vessel. The laigcr, 
rnoiv suheiical rolls wilh a rough 
surfacr ait- while blood cells; llio 
smaller. smoother llaltoned cells hit? 
red blood rolls. (Rom R. G. Kessel 
and B. H. Kaulou, Tissues and 
Organs:* TbxI-/»1I«» uf Scanning 
Electron Microscopy. San Francisco: 
Freeman, 1970 © J97f» W. H, freeman 
and Company I 



they take their individual names fmm the diffcrum staining properties of the 
granules. Tb« differences ol' .staining i-ellecl major differences of chemistry and 
function. Neutrophils, the commonest type, engulf, kill, and digest bacteria. 
Lymphocytes comprise a functionally liBteiu^eriBous gmup ol cells all con- 
cerned with illinium: responses; in addition, Ihm« are killer cells that look 
like lymphocytes and function as a<:cessoiy cells in immune responses but 
«it not pari of the immune system proper. Monocytes, on leaving the blood- 
stream, become macrophages, which can dispose ol invading microorganisms, 
foreign bodies, and cellular debris by phagocytosis. Neutrophils and macro- 
phages are I be main "piufcssional phagocytes" in the body 



Table 16-1 Blood Colls 
Type of C-rll 

tied blood cells rorytlmicyles 

' .ie blood ccIIn (leucocytes 

Granulocytes 

Neutrophils 
(polymorphonuclear 
leucocytes I 



J.vniphocyles 
Killer colls 



Main Functions 

transport V !L and CO,. 

destroy invading bacteria 



destroy larger parasites and 
modulate allergic 



initiate blood clotting 
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adjuvant 

1. That which assists, esp. a drug added to a prescription to hasten or increase the acti on of a 
principal [ppredient. 2. In Immunology, aluminum salts such as aluminum hydroxide^aM aluminum 
pliospnate that are added to an antigen to increase the body's Immunologic response. The 
adjuvants Increase the size of the antigen, making it easier for B lymphocytes and phagocytes to 
recognize It, promote chemotaxls, and stimulate the release of cytokines. Adjuvants are not 
effective with all antigens and do not stimulate T lymphocyte activity. 

Freund's complete adjuvant A water-in-oil emulsion In which an antigen solution is emulsified 
in mineral oil with killed mycobacteria to enhance antigenicity. The intense inflammatory response 
produced by this emulsion makes It unsuitable for use In humans. 

Freund's Incomplete adjuvant A water-ln-oil emulsion in which an antigen solution without 
mycobacteria is emulsified in mineral oil. On Injection, this mixture Induces a strong persistent 
antibody formation. 

"Taber's Cyclopedic Medical Dictionary," Copyright & 1999 by F. A. Davis Co., Phil., PA 
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by visiting the f.a. Davis Company web site at hKpUMw^Jssisyjisw • 
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Fig. 16.30 Evideocafar neutrophil-mediated immunity to 
mucormycosis. Section through b lung of a patient suffering 
from mucormycosis -an opportunistic infection in an 
immunosupprossed subject. The inflammatory reaction 
consists almost entirely of neutrophil polymorphs around the 
fungal hyphae. Tbedisease is particularly associated with 
neutropenia. Silver stain, x 400. (Courtesy of Dr R.J. Hay.) 




Fig, 16.31 Monocyteftnacrophage killing of fungi, Many 
f unfll ere killed by monocytes or macrophages. Since cells 
from patients with chronic granulomatous disease and 
individuals with myeloperoxidase deficiency can also effect 
killing, this shows the importance of non-oxygen dependent 
mechanisms. 



(Bee Chapter 22). Disturbance of normal physiology by 
immunosuppressive drugs or of normal flora by antibio- 
tics can predispose to invasion by Candida, Candida in- 
fections are also common in immunodeficiency diseases 
(severe combined immiinodeficiency, thymic aplasia, 
etc.) implying that the immune system is involved in 
confining the fungus to its normal commensal sites. 

There is also evidence for neutrophil involvement in 
immunity to some respiratory mycoses such as 
mucormycosis (Fig, 16,30). It is likely that the cationic 
proteins discussed earlier in relation to bacteria are im- 
portant for protection from fungi, since cells from pa- 
tients with defective oxygen reduction pathways usually 
lull yeast and hyphae with near normal efficiency (Pig. 
16.31). As willi bacterial infections different mechanisms 
ore active against different organisms. 



VACCINE DESIGN 



hi order to design a vaccine, the following knowledge is 
required. 

1. The relevant protective antigenls]. 

2. Tlie anatomical site when? the mechanism needs to bp 
expressed. 

3. The immunological mechanism required. 

4. An adjuvant and immunization schedule which is safe 
to use and will evoke the relevant response in that site, 
All four criteria ere fulfilled by those organisms which 
owe their pathogenicity to a single identified im- 
munogenic protein. Toxins such as those otCoiynebac- 
wrium diphUiorme and Clostridium rctani lose their 
toxicity when heated, but retain their immunogenieity. 
Such a. toxoid will evoke a systemic antibody response 
when injected with a simple adj uvunt such a s A) (OH), or 
killed Bordntclla pertussis. Thus adjuvants far systemic 
antibody responses are not a problem. 

Relevant Antigens Organisms such as Stieptucuccus 
pyogenes and Str, pneumonipc have large numbers of 
serotypes, so that an effective vaccine becomes a com- 
plex mixture which is expensive tu make and incomplete 
in its coverage. Problems are still greater when there are 
numerous toxic products, but there- is little definitive 
information as to which ones are protective antigens, or 
even the mechanism of protection. B. pertubhis is an 
example, where the efficacy of a crude killed vaccine is 
due to luck rather than science. Neither its action, nor its 
occasional association with brain damage are under- 
stood, so a truly rational and safe vaeclne cannot yet be 
designed. 

Localization of Effect The next type of problem is the 
need to achieve expression of immunity in certain sites 
such as the genito-urinary tract or gut, Experimentally 
direct intravaginal immunization with antigms of Neis- 
seria gonorrhoeae is much more effective than systemic 
immunization at evoking a response in this site. Similar- 
ly the conventional Vibrio cholerae vaccine injected in- 
tramuscularly has a very limited protective effect, while 
experimental oral vaccines can be more effective. The 
answer probably lies in Ihe development, of stable 
mutants of pathogenic organisms which after ingestion 
initiate an infection, and invade the local epithelium or 
lymphoid tissue, but die after a limited number of re- 
plication cycles. Thus derivatives of Salmonella vyphi- 
murium have been constructed which carry stable muta- 
tions determining the period of survival in the gut- 
assuciated lymphoid tissue and spleen. Such muta tions 
can be transferred to other species, or the genes for 
relevant antigenic determinants from other pathogens 
can be inserted into the mutant, in the hope that they will 
be expressed in a way which will evoke appropriate re- 
sponses. 

immunological Mechanisms When the required 
mechanism of respunse is cell-mediated, there are two 
problems for the designer of vaccines, First, for bacteria 
such as Mycobacterium leprae or M. tuberculosis pro- 
tective antigens have not been identified, Secondly, 
when an adjuvant is required which is acceptable for use 
in man and will evoke a cell-mediated response rather 
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Immunity to V»ru»« 



rtoria and Fung' 



Fig, 16.32 Requirement* for vaocln* 
datfgn. Different organisms require 
different strateg ies for vaccine design . 
In general those further down this list 
present increasing problems . 



Mvoob*et«rium 
tvoorcutptit 



than only antibody, there are a few alternatives to live 
BCG (Bacllle Calmette Gu6rin| - an ^r^P^J 
M. tov/s - though the orally ingested Salmoneto 
mutants discussed above may have some ability to evoke 
cell-mediated Immunity (CMI) and vaccina virus to 
bIso been considered. Therefori^^ 
and clone the genes tor a manageable number of proi*c 

antigen^ey would probably need u> be 
in BCG before tbey could be used to evoke CML The 
technology for doing this has now been developed and 

Instance, Leishmania species are an exciung prospect. 

Adiuvants Attempt* are being made to develop 
tTSuvants derived from the concept of Complete 



^mialene will prove acceptable in man. 

D.umaS we will need adjuvants for CMI wh.ch can 
dSTuTe wS» preferentially towards porucular 
SSis of cS-mediowd mechanism,, forexomple cyto- 
toxic T eel ) s versu r T cells mealing debyrt iwjnjn- 

cine design are illustrated in Fig. 16.3/. 
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